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Abstract It has been documented that trauma centrality is associated with posttraumatic
stress disorder (PTSD) and psychiatric co-morbidity among Syrian refugees. Whether
age would influence the levels of the above constructs and the association between
trauma centrality and distress outcomes is unclear. This study compared age differences
in 1) the levels of trauma centrality, posttraumatic stress disorder and psychiatric co-
morbidity, and 2) models depicting the association between trauma centrality and distress
outcomes among Syrian refugees. One thousand one hundred and ninety-seven refugees
completed the Centrality of Event Scale, Harvard Trauma Questionnaire and General
Health Questionnaire-28. Age groups were divided into young, middle-aged adults and
adults of 45 or above. No significant group differences were found in the proportion of
refugees meeting the diagnostic criteria for PTSD. Controlling for demographic vari-
ables, all subscales of trauma centrality and psychiatric co-morbidity were significantly
different between groups. Young adults reported significantly less trauma centrality and
psychiatric co-morbidity than the other groups. Multiple-indicator multiple-cause model-
ling showed that trauma centrality was significantly correlated with PTSD and psychi-
atric co-morbidity. Multi-group analysis showed the model for the young adult group to
be significantly different from the middle-aged group model. To conclude, age did not
seem to influence the severity of PTSD among Syrian refugees. The war had a less
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severe impact on young adults’ sense of self and other psychological problems than those
who were older. The way in which young and middle-aged adults responded to distress
varied depending on environment and personal characteristics.
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Introduction
The war in Syria has produced over 4 million refugees scattered all over the world and 8
million internally displaced refugees [1–4]. The prevalence rates for posttraumatic stress
disorder (PTSD) have been estimated to range from 33.5 to 52% [5, 6]. Trauma centrality
has been identified as a risk factor associated with PTSD and psychiatric co-morbidity among
Syrian refugees resettled in Turkey [6]. It is also a risk factor for victims involved in other
types of trauma e.g. [7–15].
Trauma centrality states that memories of war can act as a daily reminder of
previous experiences of traumatic events and can have a re-traumatizing effect. Con-
sequently, personal reference points from which meaning is attributed to existing
beliefs, feelings, experiences and future expectations is affected. The memories have
become a turning point, changing and redirecting the life story to the extent that
personal identity has been re-defined or re-constructed. We could say the war trauma
has become an integral part of the sense of self, leading to the emergence of a stable
traumatized self across situations [16].
Whilst the relationship between trauma centrality, PTSD and psychiatric co-morbidity
has been established among Syrian refugees [6], the extent to which age influences the
levels of these constructs and the association between trauma centrality and distress
outcomes is unclear. Addressing these knowledge gaps was the main aim of the current
study. In terms of trauma centrality, accumulated life experiences would likely affect
interpretation of the meaning of a trauma, thereby influencing emotional response to
trauma [17–20]. For example, although older adults can manifest trauma centrality char-
acteristics following a trauma [8, 9, 21–23], they are less likely than younger adults to
construe the traumatic event as central to identity [22].
Evidence on age affecting PTSD and psychiatric co-morbidity is inconclusive in refugee
studies. Older age seems to relate to long-lasting PTSD, depression and somatic complaints in
a linear fashion [24–33]. Older Bosnian refugees have displayed a higher level of PTSD
severity than younger ones [34] with the exception of those from Bosnia-Herzegovina [35].
Furthermore, one study showed that middle aged (40+) female Malian Refugees in Burkina
Faso were prone to PTSD while younger (below 40) were equally distressed but more prone to
other general psychological problems [36].
The current study aimed to examine age differences in 1) the levels of trauma centrality,
PTSD and psychiatric co-morbidity, and 2) models of association between trauma cen-
trality and distress outcomes among Syrian refugees. In the light of literature, we hypoth-
esized that there would be age differences in the levels of trauma centrality, PTSD and co-
morbidity, and that the association between them would vary depending on age. However,
given inconclusive evidence in literature, it was difficult to hypothesize which age group
would report higher levels in these constructs and how the association between them
would vary in relation to age.
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Methods
Procedure
Data collection for the current study took place in Turkey and Sweden. In a remote rural area
inside Turkey near the border with Syria, refugees were recruited with the assistance of a non-
profit humanitarian organization. The co-ordinator took us to nearby districts where refugees
had been resettled. Every temporary shelter was visited. The purpose of the research was
explained and informed consent sought. They were asked to complete the questionnaires
described in the Measures section. Refugees were informed that information collected would
be kept anonymous and that they were entitled to withdraw from the study at any time without
giving a reason. In addition to collecting data from these districts, the organization also had
access to a refugee camp near the border. Data were collected by randomly choosing different
shelters within the refugee camp.
In Sweden, data collection took place in a small town southwest of the capital. Syrian
refugees were accessed from the city library, two language centres, and a government-led
residential area. Similar to the ethical procedure used in Turkey, the purpose of the research,
anonymity of data, and voluntary participation were explained to refugees. After obtaining
informed consent, they were invited to complete an identical questionnaire pack. The inclusion
criteria for both populations were: 1) 18+ in age, 2) Syrian in ethnicity and 3) refugee status as
a result of fleeing from Syria. All the questionnaires had gone through the back-translation
procedure. Ethical approval for the study was granted by the Ethics Committee at Zayed
University in the United Arab Emirates.
Measures
Demographic Information A demographic page was used to collect information on age,
gender (1 = female, 2 =male), education level (1 = no education, 2 = primary, 3 = secondary,
4 = university education), marital status (1 = single, 2 =married, 3 = divorced, 4 = widowed),
location of resettlement (1 = Sweden, 2 = Turkey), location within their respective countries
(1 = community, 2 = camp), how long ago (in months) they left Syria, duration (in months) of
stay, whether they fled alone or with immediate family members (1 = no family members, 2 =
family members).
The Centrality of Event Scale [16] measures the extent to which the experience of a
traumatic event (or a series of events) constitutes 1) a reference point from which refugees
generated expectations for the future and attributed meaning to other events in their lives. It
also measures whether the event was perceived as 2) a turning point in their lives and 3) a
central component of personal identity. The rating scale of 1 = totally disagree to 5 = totally
agree was used. The total trauma centrality score has an excellent Cronbach’s α of 0.94. Based
on the current sample, the α was 0.93.
The Harvard Trauma Questionnaire [37] measures PTSD symptoms (1 = not at all to
4 = all the time) using the DSM-IV diagnostic criteria. It is based on refugees’ overall
traumatic experience of fleeing from Syria. The total average symptom score of 2.5 or
above would be indicative of meeting the PTSD diagnostic criteria. The α for the total
score ranged from 0.87 to 0.90 depending on the sample. The questionnaire has 88%
concordance with the clinical structured interview for PTSD. The present sample gener-
ated a total Cronbach’s α score of 0.91.
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The General Health Questionnaire-28 [38] estimates the likelihood of refugees being
diagnosed as suffering from general psychiatric morbidity at interview using the rating scale
of 1–2–3-4. The questionnaire yields four subscales: somatic problems, anxiety, social dys-
function and depression. Reliability coefficients for the total score ranged from 0.78 to 0.95
[39]. Based on the current sample, the Cronbach’s α was 0.94 for the total score.
Statistical Analysis
Chi-square and multivariate ANOVA were used to compare age group differences in demo-
graphic variables, trauma centrality, PTSD and psychiatric co-morbidity. Least significant
difference (LSD) post hoc analyses were used for multiple comparisons. Correlation coeffi-
cients (point biserial correlation included) were used to identify which demographic variables
would be related to PTSD and psychiatric co-morbidity. Multiple-indicator multiple-cause
(MIMIC) modelling was used to establish the inter-relationship between trauma centrality,
PTSD and psychiatric co-morbidity with subsequent multi-group analyses to compare χ2
differences in the modelling between age groups. Assumptions and diagnostics relating to
multivariate normality, linearity and homoscedasticity were met. No outliers (Mahalanobis
≥3 S.D.) were detected during exploration of diagnostics.
Results
One thousand one hundred and ninety-seven refugees (F = 482, M = 715) participated in the
study. Adapted from a study looking at terrorism [40], the age distribution of the present
sample was: 18–29 (Young adults, n = 544), 30–44 (Middle-aged adults, n = 450), 45+ (n =
203). Age distribution differed significantly between location of resettlement. The groups also
differed significantly in whether the data were collected from the camp or community, marital
status, education level and whether they fled from Syria alone or with family members.
Otherwise, the gender distribution, how long ago they fled Syria and duration of stay in
respective countries were similar across groups. There were no significant differences between
groups in terms of the proportion of refugees meeting the diagnostic criteria for PTSD. The
prevalence rates ranged between 42 and 45% for the three age groups.
Before comparing the mean differences of trauma centrality, PTSD and psychiatric co-
morbidity, correlation coefficients including point biserial correlation (rpb) were carried out to
ascertain whether demographic variables related to outcome variables (PTSD, psychiatric co-
morbidity). Those with significant correlations would be controlled for in subsequent analysis.
Taking account of the effect of demographic variables was thought to be necessary because
demographic differences among refugees and Bvictim variables^ have been shown to relate to
PTSD severity and other distress outcomes [41, 42]. Significant correlations (mostly at
p < 0.01) were found in location of resettlement (PTSD, rpb = 0.29; co-morbidity, rpb = 0.29),
whether data were collected from the camp or community (PTSD, rpb = 0.25; co-morbidity,
rpb = 0.33), gender (PTSD, rpb = −0.06, p < 0.05; co-morbidity, rpb = −0.18), education level
(Dummy: school vs university, PTSD, rpb = −0.10; co-morbidity, rpb = −0.17), and whether
they came alone or with family members (PTSD, rpb = 0.07, p < 0.05; co-morbidity, rpb = 0.11).
After adjusting these variables, multivariate ANOVA showed that all subscales of trauma
centrality and psychiatric co-morbidity were significantly different between groups. Pairwise
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comparisons (LSD) showed that young adults reported significantly less trauma centrality and
psychiatric co-morbid symptoms than the other groups at mostly p < 0.01 level. The mean total
of PTSD did not differ significantly between groups which was expected given the non-
significant group differences in PTSD diagnosis (see Table 1).
To analyse the impact of trauma centrality on PTSD and psychiatric co-morbidity,
multiple-indicator multiple-cause (MIMIC) models of three groups were compared. It was
important that the MIMIC model for the whole sample be established first. Full informa-
tion maximum likelihood was used to examine all estimation of model parameters and fit
statistics. The indices related to fit and error were examined for testing the overall fit of the
models. Meeting the criteria as follows would indicate a good fit to the data: 1) a ratio of
chi-square/d.f. under 3, 2) values of 0.95 or greater for the Tucker–Lewis Index (TLI), and
3) for the Incremental Fit Index (IFI), 4) a value of 0.06 or smaller for the root mean square
error of approximation (RMSEA), 5) a value closer to 1 for the Comparative Fit Index







older (n = 203)
χ2 F(2,1189) η2
N % N % N %
Turkey 330 61 225 50 80 39 29.50** – –
Sweden 214 39 225 50 123 61 – –
Community 357 66 343 76 183 90 48.18** – –
Camp 187 34 107 24 20 10 – –
Male 343 63 254 56 118 58 4.73 – –
Female 201 37 196 44 85 42 – –
Marrieda 192 35 303 67 169 83 178.72** – –
Single 330 61 98 22 12 6 – –
Divorced 8 1 24 5 2 1 – –
Widowed 14 3 25 6 20 10 – –
Primary educationb 35 6 64 14 37 18 13.65** – –
Secondary educationb 241 44 201 45 78 39 – –
University educationb 263 48 173 38 74 36 – –
Fled alone 93 17 108 24 25 12 14.54** – –
Fled with family 451 83 342 76 178 88 – –
PTSD 238 44 191 42 91 45 0.36 – –
No-PTSD 306 56 259 58 112 55 – –
Mean SD Mean SD Mean SD
How long ago fled Syria 22.92 13.29 23.39 12.78 22.57 14.04 – 0.30 –
Duration of stay 17.25 11.71 16.24 11.31 17.62 12.82 – 1.32 –
Centrality reference point 30.95 6.96 32.14 7.54 31.00 8.07 – 7.33** 0.01
Centrality turning point 19.98 4.70 20.96 4.73 20.55 5.35 – 6.98** 0.01
Centrality personal identity 27.44 6.31 28.39 6.34 27.67 7.07 – 4.97** 0.00
Somatic problems 15.83 5.07 17.20 5.64 18.06 5.53 – 20.35** 0.03
Anxiety 17.28 5.15 18.48 5.72 19.03 5.77 – 11.94** 0.02
Social dysfunction 16.25 4.48 17.59 5.05 18.32 4.65 – 15.73** 0.02
Depression 14.46 5.43 15.32 5.92 14.66 5.79 – 3.99* 0.00
PTSD total 37.51 10.74 36.73 11.69 37.86 12.51 – 2.49 0.00
*p < 0.05; **p < 0.01
a Dummy variables for χ2 analysis: married vs not-married;
b 5, 12 and 14 refugees did not receive education for young, middle-aged and middle-aged/older groups
respectively as well as dummy variables for χ2 analysis: secondary school level vs university level
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(CFI), and 6) the Normal Fit Index (NFI) and 7) a value for the Goodness of Fit Index
(GFI) ≥ 0.95 was not recommended.
Due to space constraint, the estimated correlations between the variables with indicators
used in the MIMIC model as a whole group are not shown here but available from the first
author. To test the measurement aspect of the model, it was first fitted with indicators but with
neither background variables (location of resettlement, location of data collection, gender,
education level and whether they fled alone or with family) nor correlations between the
residuals. Three item parcels were created for PTSD. The loadings of all reflective indicators
were significantly different from zero ranging from 0.60 to 0.95. Modification indices
suggested that the residuals on trauma centrality could correlate with PTSD and psychiatric
co-morbidity. This corresponded to paths depicted in our hypotheses. This model fit indicated
a slight departure from the observed covariance matrix and that predicted by the model
(CMIN/DF = 4.64; TLI = 0.97; IFI = 0.98; RMSEA= 0.05, 90% CI = 0.04–0.06; CFI = 0.98;
NFI = 0.98; GFI = 0.97).
This model, however, did not take account of background variables impacting PTSD and
psychiatric co-morbidity. Their inclusion yielded a model of relatively poor fit (CMIN/DF =
6.53; TLI = 0.94; IFI = 0.96; RMSEA= 0.06, 90% CI = 0.06–0.07; CFI = 0.96; NFI = 0.95;
GFI = 0.95). Further inspection of modification indices suggested the covariation between
background variables and the residuals of trauma centrality, the error term of depression and
where the data were collected, as well as the error term of anxiety and trauma centrality turning
pointing. These modifications improved the model and generated the final model fit
(CMIN/DF = 2.81; TLI = 0.98; IFI = 0.98; RMSEA= 0.03, 90% CI = 0.03–0.04; CFI = 0.98;
NFI = 0.98; GFI = 0.98). With background variables adjusted, trauma centrality was signifi-
cantly correlated with PTSD (standardized estimate = 0.60 p < 0.001) and psychiatric co-
morbidity (standardized estimate = 0.91, p < 0.001) with 33% (R2 = 0.330) and 65% (R2 =
0.650) of the variances explained for PTSD and psychiatric co-morbidity respectively. The
final model depicting estimates of standardised path coefficients was shown in Fig. 1. Only
significant paths were included and the covariance relationships were not depicted in the
model to simplify the presentation (see Fig. 1).
Multi-group analyses were then carried out to compare χ2 differences between the three





















Fig. 1 The final MIMIC model for the whole sample. All paths shown are significant at 5% or better
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(CMIN = 41.68, df = 19, p < 0.01) (see Figs. 2 and 3). Otherwise, there were no significant
differences between young and adults of 45+ (CMIN = 21.72, df = 19, ns) and middle-aged
and 45+ adults (CMIN = 25.93, df = 19, ns). Further analyses were carried out to look at the
differences between the young adults and middle-aged groups. For the young adults group,
both PTSD and psychiatric co-morbidity were related to whether the refugees were recruited
from the camp or community and Sweden or Turkey. Those who were recruited from the camp
reported significantly more PTSD (community mean = 33.17, SD = 9.95 vs camp mean =
40.02, SD = 7.99, t = −8.05, p < 0.001) and psychiatric co-morbid symptoms (community
mean = 59.56, SD = 15.81 vs camp mean = 63.67, SD = 15.39, t = −2.74, p < 0.01) than those
who were resettled in the community. Those who were resettled in Turkey reported signifi-
cantly more PTSD (Sweden mean = 32.28, SD = 9.91 vs Turkey mean = 40.90, SD = 9.87, t =
−9.93, p < 0.001) and psychiatric co-morbid symptoms (Sweden mean = 57.70, SD = 15.63 vs
Turkey mean = 67.82, SD = 16.66, t = −7.09, p < 0.001).
For the young adult group, gender was associated with psychiatric co-morbidity. Women
reported significantly more psychiatric co-morbid symptoms than men (women mean = 66,54,
SD = 17.44 vs men mean = 62.25, SD = 16.53, t = 2.85, p < 0.01). The middle-aged group
revealed that gender was related to both distress outcomes. Women reported significantly more
PTSD (women mean = 38.00, SD = 11.67 vs men mean = 35.75, SD = 11.63, t = 2.03,
p < 0.05) and psychiatric co-morbid symptoms than men (women mean = 74.03, SD = 19.22
vs men mean = 64.41, SD = 17.81, t = 5.48, p < 0.001).
Discussion
This study examined age differences in the levels of trauma centrality, PTSD and psychiatric
co-morbidity and models of association between trauma centrality and outcomes among
Syrian refugees. Significant differences between age groups in the proportion of refugees
meeting the PTSD diagnosis were not established. Young adults reported significantly less



















Fig. 2 The MIMIC model for young adults
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group, trauma centrality was positively correlated with PTSD and psychiatric co-morbidity.
The models of the association significantly differed between young and middle-aged adults.
The lack of significant age differences in the prevalence rates of PTSD has been reflected in
literature [43]. Several studies have highlighted the same finding among victims of technolog-
ical disasters [44], combat [45], military conflict and terror attacks [46], severe injury [47],
flooding resulting from the collapse of a dam [48] and other traumatic life events [49]. Our
findings confirmed a general conclusion that age effect on PTSD severity was inconsistent [50].
Despite the non-significant differences between age groups in PTSD prevalence, compared
to refugees of middle age and 45+, young refugees were more resilient with a significantly
lower level of trauma centrality and psychiatric co-morbid symptoms. In other words, com-
pared to those who were older, the war seemed to have impacted to a lesser degree the way
young adults attributed meaning to other events in their lives, their outlook on life and personal
identity, and psychological well-being. This contradicts literature suggesting that young adults
are more likely to construe a traumatic event as central to identity than older adults [22].
This notion of resilience among young adults could be related to their future ambition.
During our contact with the refugees, we gathered anecdotal evidence that young adults, in
particular, saw their current situation as a temporary solution. They were planning on returning
and rebuilding their country. To what extent this ambition might have reduced the effects of
trauma centrality and psychiatric co-morbidity needs to be investigated. From the perspective
of Erikson’s [51] developmental stages, young refugees would have just left behind their
adolescenthood and begun a generativity stage of wishing to find a productive career, maintain
well-being and contribute to the development of society (rebuilding Syria, for the current
sample). Resilience could have been inherent, despite the interruption of the ego developmen-
tal process by the war. For resilience to rise above such interruption implies a strong sense of
co-vitality which could have developed during adolescenthood and continued to young
adulthood. Co-vitality is characterized by positive mental health that can emerge within
adversity due to positive psychological building blocks [52].
On the other hand, staying with Erikson’s [51] developmental stages, adults of middle-age











Fig. 3 The MIMIC model for middle-aged adults
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of productivity as a result of the war. This could have led to despair, failure in life and a feeling
of being too late to start all over again. In addition, according to socioemotional selectivity
theory [53], the process of ageing can lead to an increased tendency to be selective in
emotional activities and therefore to prefer positive over negative affects. Consequently,
through ageing, people tend to narrow their social interaction or network by spending time
with familiar people in familiar surroundings, maximizing positive emotional experiences and
minimizing emotional risk. However, the war had shattered this network and its emotional
security. Furthermore, the war had destroyed their homes, a stable relationship with their own
community and employment, and financial resources which led to a major assault on personal
efficacy. According to the Conservation of Resources theory [54], these are important
resources for survival and well-being that humans innately want to develop, conserve, and
protect. The combination of these factors would have created a great deal of distress partic-
ularly for those who were older [51]. According to the age-related differential vulnerability
hypothesis [55, 56], vulnerability, difficulty in adaptability and coping would have emerged for
these people. In turn, the ability to buffer against the impact of the trauma on their concept of
self and secure psychological well-being would have been affected.
In terms of the models depicting whether trauma centrality was associated with PTSD and
psychiatric co-morbidity, there were significant differences between young adults and middle-
aged adults. The two models were differentiated by demographic variables. Young adults were
seemingly more volatile than middle-aged adults in the sense that their response to distress
varied depending on the environment. Arguably, this is not too surprising given that young
adults would have been experiencing the Bemerging adulthood^ transition characterized by
identity explorations, feelings of instability or Bin-between^, self-focus or possibilities [57].
They tend to be more sensitive than older adults in responding to emotional stimuli, especially
negative and fearful stimuli. People who are older, on the other hand, tend to have greater
control over emotional reactions [58]. This might be why young adults responded to the fearful
or traumatic stimuli across settings.
The association between gender and distress outcomes supported research pointing to a
higher prevalence of PTSD among women [59]. For young adults, female gender was related
to psychiatric co-morbidity but not PTSD which was in line with women refugees from
Chechnya, Afghanistan and West Africa. Women were similar to men in PTSD but differed
in somatic problems [60]. Middle-aged women seemed to be prone to a wider range of
symptoms, both PTSD and psychiatric co-morbidity, than young adult women. Erikson’s
stagnation stage and the Conservation of Resources theory for middle-aged refugees men-
tioned earlier might account for their response to wider symptoms. Not withstanding this,
mental health issues pertaining to middle-aged women could also have played a role [61].
Several limitations of the study need to be acknowledged. Firstly, the prevalence rates for
the different age groups were estimated using a screening measure. A structured clinical
interview could have yielded different results although the Harvard Trauma Questionnaire
has an excellent concordance rate with the clinical structured interview. Using an interview
method to assess the same sample size required for this study would have been extremely
labour intensive. Secondly, the inclusion of adolescents would have given us more information
on age differences in trauma centrality, PTSD and psychiatric co-morbidity. Differences
between adolescents and older people in buffering against stress have been demonstrated in
literature [62]. Thirdly, the convenience sampling strategy would have meant a possibility of
sample bias. Whilst some refugees would have volunteered for the study with the intention to
debrief, others would have avoided participating due to PTSD avoidance symptoms. Finally,
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information on resettlement stress would have been useful, as it possibly played a role in
distress outcomes.
To conclude, the severity of PTSD among Syrian refugees was not influenced by age.
However, young adult refugees were more resilient than older ones in protecting themselves
by buffering against the impact of the war on their sense of self and other psychological
problems. Environmental contexts and personal characteristics influenced the way in which
young adults and middle-aged adults responded to distress.
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